PCT 



BCSMMPHAfl QW'AilHaAHHI 
M UTKJUIKKTyAJlbllOfl COBCTQfiUUOCTU 



MEJKJXYH APOflHAfl 3AHBKA, OfiyEJIHROBAHHAB B COOTBETCTBHH 
C ^OrOBOPOM O IIATEHTHOft KOOIIEPAUKH (PCD 




(51) MawynpwiM K*aec*4>i 

6: 



E31B 43/10 



Al 



(11) Hotcep nemana poxsoA ny&iiMxaim: 
(43) Am memaymMpaamo* 



WO 95/03476 
1995 (02.02.95) 



«D Honcp ■MoompoAsot una: PCT/BU93W17S 

(22) Jim ■eaKAyHApoABOft aojau: 

23 maia 1993 (23.07.93) 

(71) 3aaBvrea* 0am «ock yxojoHMtdx tocydapcms, koomz 
VSk TATAPCKH8 rOCyMPCTBEHHHB HAVH- 
HO -HCCJI EflOBATBJIBCKHft H nPOEKTHUft 
HHCTHTyT HE<w*TflHO0 nPOMBHHJIBRHOCTH 
[RU/RU* 423200 BrrrAMa, ya. M.Abusu, a. 32 
(RU) ITATABSKY 00SUDABSTVENN7 NAUCH- 
NO-B8LKDOVATELSKY I PROEKTNY INSTTTUT 
NEPTYANOI PROMYSHLENNOSTI, Botulaa 
GtU)). 

<72)Hao*5p«TaT*an; ■ 

(75) HaoftperaTeim /3»aajrrajM (moAbxo dbm USk 

ABAPAXMAHOB rafiapannn- Qrnuom (RU/RUfc 
423200 ByryaMm. jjl tanaa. A 65, n. 71 (RU) [AB- 
DRAKHMANOV, Gabdraahit 8uttnncvkh t Buculma 
(RU)]. HBATyjXJIHH Pycim* XaMmwra [RU/RU* 
423200 Bytyjana, ya. Toroaa. a. 66, n. 49 (RU) 
CBATULLEN. Ruatam Khaoitovich. Bufulma (RU)) 
SOKOHOB Bmrrop reoprneaxn (RU/RU); 423200 



Eyryxuta, yx. Torona. i. 66, as. 76 (RU) [ZHZHO- 
NOV, Viktor Qtaz&mth. Bugulma (RU)i lOCYnOB 
Hau ranDoaaoaaw (RU/RU); 423200 ByTyaaata. jjl 
Tonua. a 66, aa. 61 (RU) (JU8UPOV, ItU Galimxya- 
norieh, Buguhna (RU)J. XAMHTbflHOB Hurmiian- 
kj XausresOT [RU/RU); 423200 Byryaaata, ya. Ka 
aHaana, a. 65, am, 60 (RU) [KHAMTTVANOV. Niga- 
matyan Khaxaitovich, Bu*\dma (RU)). 3AftHyjUIHH 
Ajafiepr rwfanjMaam [RU/RU]; 423200 ByryakMa, 
y*. C a fiflamin a, a- 1. ra 117 (RU) (ZAINULUN, Al- 
bert Gabttullovlch, Buguhna (RU)). OATKyjIJIHH 
Panax Xecaaoaan [RU/RU); 423400 AAMcraeacK 
yx. PaxnaesA, a* 20, n. 40 (RU) (FATKULUN. Ra 
•had Khaaaaovkh, AJmatmk (RU)). 

(74) Arear -C0D3IIATEHT-; 103735 Mocna, yx. Hx*- 
max, a, OT (RU) [-SOJUZPATCNT.. Moanw (RU)) 

(8U?in3Ssau6 rocynapcrma: BR, CA, JP, NO. Ua wpo- 
nefcaafl mrrwrr (AT, BE. CH, DE, DK, ES, FR, GB. 
GR.ffi.Pr,LU,MC.NL.PT,SE). 

OnytfaHKoaasa 

ComnemcMouesicdyHapodHOM noucxr. 



(54) Title: METHOD OP PINISHINO WELLS 

(54)Ha3BaamoHao6p«Tea*a:CnOCOB 3AKAHHHBAHHH CTPOHTEJILCTBA CKBAJKHH 




1 



(57) Abstract 



shaft 



^■J^AiEf ,l fi ^ in «/-« U '"-^ "J hermrtdly jdntaf . coins «tann (» th. wdl (11) with 

(3) «nd filter (4) Before lowering th. pi.c»s into the w«ll (11), at least on. of the pipes (12) of th. .haft .action (3) 



~ IT — " /. v "T. T""" "*> »e wall UU, t *m on. of the pipes (12) of th. «haft ssetiao (3) 

w^th BltoiOto .h.p-1 tn«d..w. y «t»otttertl e «ttwo koritudinol eonuntiou (1»S cylinirie^ end. (25) with 

^ , J5i Tb !.^ UC °" ^ZT " 8) " • po » d -=*» «» hu beon lower* into Z UU laC 

0m .hap«i pipe (12) is erpsnded to «enre th. riieft section (3) in the w,U (11) end to KpersU ocn-pmiuctive and pnxl u ctiv e 



(S7) Pfe$*psf 



CnocoO 3aKaH^KBafliw cTpoippejn>cTBa ckb&ehr v bkjedtelbdt b 
cefin pa3fle^i>HHfl cnycK b cKBaxEHy (II) a repweTHSHoe coe- 
jwietme b nocjie^aeii kmohhh oCcajymx Tpyti (2) h xboctobe- 
Ka (3) c QEWBTpoM (4). Ilepefl cnycKOM b CKBasaHy (n) do 
MeHBmell uepe ojghj H3 Tp7<J (12) xboctobeucsi (3) c qiwbtpom (4) 
npoq)MHpjn)T c o6pa30BaHHeM no ueHLmeli jaepe jwyx npoHOJUr- 
hhx ro£p (13) h UPTjiprfmpffqecKHx kohuob (25) c pe3B<JaM£ (26), 

IIpOSTKTBBHUfi CJiaCT (16) 3aT6M BCKDHBaiDT B DOCJie CUyCKE B 

Hero XBOCTOBmca (3) npo§maHyx) Tpytfy (12) pacnmpmoT oth 
3aKpenjieHza XBOCTOBUKa (3) b cKBaaHHe (II) a pa3odmeHan He- 

npO^yKTHBHHX BJiaCTOB OT BpO^yKTHBHIOU 



RCK/UDHKTEJTbHO AJIfl UEJIKfl HH«OPMAUHH 




e PCT. 



PCTi 




n 
n 

CI 

CN rusts 

CR rptma 

HU Btmpra 

IB Hpxuum 

rr Hr&jaa 

jr flnoa 

KT KoptftacuHaj 



KR 

KZ Kajuctu 

U ill 
UC 
LU 

LV Aran 

MC Momm o 

MC Muumap 

ML " 
MN 



MR Mupsnuoa 

MW Mann 

NE Hbpbp 

NL Hwpiiroi 

NO Hopni 

NX Houa3«sMun 

PL flonna 

fT nopiyraasi 
RO 
RU 



se niiB pB 

Si 
SK 
SN 

TC Tcro 
UA y* 
US CotntoiaDhmi 



UZ 
VN 



WO 95/03476 



PCT7RU93/00173 



CnOCX)E 3AKAffDSAEH5 CTPOHTEHLCTBA CKBAZHHU 
OdJiacTL Texraiui 
H30C5peTeHae othochtch k dypeHJED, a uueHHo - k cnocody 

3aKaHH2BailHH CTpOHT QJlhCYBcL CKBaEHHH. 

5 HandoJiee botokthbho HacToamee n30dpe?eHne moxct (Jhtb 

HcnojZL30Baflo b cKsasHaax, nuenuEx ropn30HTajn>Hn2 rqacTOK 
cTBOJia ; npofiypeHHHfi b npojcrKTHBHoa njaacTe, a Tarae b cjiy- 
naax, icorjia HeseJoaTejiLHo yweHimaTB jmaMeip cKBasHHH, a npu 
HajiE^Hfl yqacTKOB b HHTepBajie ycTaHOBKH XBOCTOBaxa, anoaeH- 

10 ehx cjsadooaeMeHTxipoBaHHUMZ nopojtaME, me msem 1 uecTO odBajm 

DOpOJOl, KaBepH03HKG 30HH H 30 HH DOTJIOmeHiia DppfJHBO^HOfl HH£- 

kocte, odirao nepeKpuBaeMue npoMssyTo^iHHMH KOJioHHaun Tpyd 
npejnnecTBynuaS ypoBeaL tcxhskh 

15 IIpH 3aKaOTHBaHBH CTpOZTSJILCTBa CKBaEHKH HSOflXOIfflMO 3a- 

KpenOTB ee cTeHicy b iiETepsajie npoayicTEBHoro miacxa, nrodH 
npejioTBpaTHTB odsajniBaHHe nopojai b, KaK aaeacTBae 3Toro- 
yxy^meHEe DDCTymifiHiiH npoflyKimH b cKsaszHy H3 npo^yKTHBHo— 
ro njacTa. JLjbi stoS nem b 3one npojcrKTBBHoro iuiacTa craa- 
20 shhh ycTaHaBjniBaDT xboctobhkh c $mcbTpaMii. Kpotie TOM, B 

EETepBaJIB yCTaHOBKH XBOCTOBHKOB C OHJIiTpaMJI TOCT0 BCTpe^a- 

men. 30HH ocJioaHemri, TaKHe Kan Hajnraie icaBepH, odsaozoB no- 
pom P BOjioDpoHBJie he£ , noraomeHEe npotfHB0 , SHo2 sotroctu, npa- 
MHKame k np ojjy kthbh cwy iuiacTy hs np o^kthbhhx yracTKOB hjih 

25 npepaBaHEe ero Tarawa y^acTKaME. B sthx cjiy^anx HeodxoaHMO 
natfesHD pa30dmHTi yKasaflsae yqacTKa h 30Hh ot npozgrKTHBHo- 
ro njacTa. Bee aro TpedyeT dojnjirax uaTepzaniHHx 3aTpaT 2 
npmieEeHBii cnenaaJiiHoro cjiosHoro odopyaoBaHaa. 

HsaecTHH Tpn npHHnnniraJiLHo oTJEramiEXCH ^pyr ot ;^T7ra 

30 cnocoda ycxaHOBKH xboctobekob c SsjEbTpaias, npsKeHHeMHe np£ 
3aKaH^HBaa2J3 cTpoiiTejiLCTBa cKBasaa: udjxbqckb. na aeueBTHoia 
xaufle, Ha kjelhmx a Ha onopHofi BOBepXHocTH ( "CnpaBora&K 
no KpenjieHE© He$Tffrax n ra30BHX ckbskhe" f A.K.EyjiaTOB, 
1981. c. 137-146)/ 

35 Cyri> cnocoda ycTaHosks XBOCTOBZKa c $njn>TpoM aa ue- 

MeHTHOM KaMHe 3aKjnraeTca b no^ewe TaMnoHasHoro pacTBopa 
aa bcd zuiHHy xboctobzkb t ysepz&BaeMoro sa Becy Cypnxbmnrji 
TpydaiAH, y^aneHHE TaMnoaaKHoro pacTBopa, co^HHToro BHrae 
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XBOCTOBHKa, n OTCOeEHBeHHM CvpttJIiHiK TpyCS OT XBOCTOBHKa 

to»ko nocae oOpaaoBaHaa a 3aTpy6HOM npocTpaacTBe aeMeuTHO- 

ro KSMHHt 

IIOJIBeCKa XBOCTOBHKOB C fcHJI£Tp3MB Ha KJIBHMX OCyUeCTBJW- 

5 eica TOJH.KO b odcaaenHOU ctbojie ckbbehhUi rae HeT iraiioca 
BHyrpeHHefl noBepxKocTH odcanimx Tpy3, nyieu saKaHHaBaaaa 
xBocTOBHKa ttnamKaMB, pacnoaoseaHHMH Ha EapyaaoS DOBepxHo- 

CTB nOflBeCHBX yCTpOiiCTB, KOTOpHe BXOflHT B KOJIMeBOfl IteRRO— 

jioaaufi sasop. . 

10 3tot cnocotf BenpnaeHDU npn mma (Meaee 30 mm) awiine- 

bhx saaopax, ecjm cnycK XBOCTOBHKa conpaseH c npopaCoiKoa 
ooJiosaeHHoro ctbojb cxBaaam h pacxasHBaHHeu zboctobiuq, 
Koraa BHyrpeHHSH dobbpxhoctb oocaaaoa kojiohhh, B KOTOpofi 
njiaaapyeTca yciaaoBKa, BMesT HeaonycTBUHB bshoc. Korna Bee 

15 XBOCTOBHKa C $JUttTpOM DpeBHuaeT 1000 kH. 

noXBBCKy XBOCTOBHKOB H3 TDOpe OCymeCTBJIHDT Ha CTaHH— 

oaapanx racTKax cKBasBHH, we yae odpaaosaHa oaopHaa no- 
BepxHOCTi, b KaiecTBe kotodoA acnojasyDT: npoTO^uca BHyrpa 
naipyCKos, npflcoeBBBfleMUX k EZKHef.iy Komjy npewmefi kojioh- 
20 hh- BepxHzfi kohbh panee cnymeHHoro XBOCTOBHKa; sosy nepe- 
xoia ot dojnanero jyiaMerpa k mmmwj npn sByxpasMepHOfl apo- 
MesyroTaoa KOJionae, KOTopofl oocaaeaa cKBasoma. 3tot cnocoo 
DPHuesaM fflfflft npa 7 cjiobbhx cnycaa XBOCTOsaica «o saaaHaofl 
rayoaaH. HaaBe nosBecHoe ycTpoftcTBO xBOCTOBBica He aofiseT 
25 no ynopa a He cpa<5oTaei. 

HwocTaTKauH yKasaHHHX caocoooB ycTHHOBKH xbdctobbkob 
c dauiLTpaMa npa aaJcatrniBaHEa ctpoht eJitcTBa ckbeshhh hbot- 
bdtch •cyseHne npoxosHoro ce^eHaa cKBaaami H3-3a neoCxoaaMO- 
ctb npaueaeBBH oaaieflaaareJiefi a noaBecmn ycTpoHctB, koto- 
30 pue onycKanr BByrpi yse oocaaeaHoa ckbshhhh, HeooxowwocTi 
npaMeHeaaa cjiosbbx do KOHCTpyanaa pasteaHHHTeJiefl a nojtBec- 
hhx ycTpoacTB, a Taase orpaHBHeaaocTB apaaeHeaaa, ooyuioB- 
aeaHaa bosmosbocth) noaBecKB xboctobbkob tojibko b odcasea- 
hom cTBoae cKBaaam (apoMe cnocooa yciaBOBKB aa ne-ieHTROM 

KauHeK ^ ior ^ Hejt0CTaTK0M cnocooa D0Jt BecKn xboctobbkob 
c toTpajaa na neueHTBOM aauHe HBuaeTCK HeofixoaHMOCTB 
aeweHTapoBafflia XBOCTOsaaa, *ro caasaHO c Comum* saTpata- 
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m ueweHTa n Bpeaefia Ha npoBeaeHEe padoT z ossmaane 3a?Bep- 
jieBaHHH neMeHTHoro pacTBopa. IIpn 9tom HeodxoaiiMO ocymecT3- 

JIHTB nOCTOHHHyD npDMHBKy CKBaSHHH HOCJie HeM8HT&pOBaH£ft 

XBOCTOBEKa b Te^ierae Bcero Bpeweaa oramauM 3araepj5esamtH 
5 ueweHTHoro pacTBopa c onsoBpeMe hhhm BpamemeM dypiuiBHOfl 
kojiohhh. DpiiTOK, padoTe no ueiaeHTHpoBaHHD xboctobhkob npH- 
cymn aBapm, Taioie, Haupmjep, KaK: HeBoauoKHocTB OTCoeaHHe- 

HEfl KOJIOHHH dypHJEBHHX Tpytf OT XBOCTDBHKa, BCJiej^CTBBG npHUe- 

HeHHH pesBdOBHz paaiejiHHflTeJiefl; cpopesame o<3cajifiux Tpyd e 
10 3aCJypEBaHHe HOBoro ctbojei npa pa3 (5ypHBa huh ochhctkm h y3JioB 

coejXHHeanS ceicruafi Tpyd H'^pyrnx. 

Kpoiae Toro, juih EunojiHeHEH padoT no ijets e hthp dbs. ehed 

XBOCTOBHica Heodxouswa cooTBeTCiEyrauM TexHHKa (neMeHTDpo- 

Bo^zHHe arperaTH) h dpiiraOT padorax* 
15 Bqe oahhm HeflocTaiKOM 3Toro cnocoda RBjraeTCJi HeB03M0H- 

hoctb ero npEMCHeHHE upii Hajmwi 3oh norjiomeHHH b HHTepBane 

yCTaHOBKH XBOCTOBHKa. 

H3BecreH TaKKe cnocod saEamssamsi cTponTejiLCTBa cKBa- 
KEfl (su , A, 1659626), BKjmrcanimfl b ceda hsojwiizd 3oh ocjiok- 
20 HeHHfi tfypeHHH, pacn o Jiose hhhx Bume up ojqtkthbh or o miacTa ao 
ero bckphteh 9 cnycK b cKBaraHy kojiohhh odcajwrnc Tpyd c 

C&HJIBTpDM-XBOCTOBHKDM B. II6HTp&T0paMH 9 3SEQJIHCHH6 $UJH>TpOB05 

30flu cKBaHBHH BpeMeflHO 3aicyn DpHBaBmEM izaTepaaJiOM h ueweHTH- 
poBarae kojiohhh oOcwhhx Tpyd npH reprjeTH^HOM passe&HHeHHH 

25 D0J1OCTH OMLTpa-XBOCTOBHKa OT nOJtOCTK KOJIOHHH DepeMOTKOfi, 

pa3pymaeM0fl nocJie ee uewe hthpobeehh • 

3tot cnocod He odeoneumaeT HaaeaHoro paaodmeEmi npo- 
jjyKTHBHoro njaacTa ot nepeuesanonxcH c hum Henpo^yKTHBHHX 
ynacTKOB h BHneje saBgg ot npo^yKTHBHoro njiacTa HenpoayKTHB- 
30 hhx roprooHTOB, BCJie^oTBne HenoJEoro y^aJieaafl dypoBoro pa- 

CTBOpa H3 HaKJIOHHHX 2 r0pH30HTaJH>HHX jrqaCTKOB CKBaEHHH, B 

KOTopax npoacxoOTT ocasaeHne TBepnofl 6a3H A3 dypoBoro pa- 
cTBopa npz ero mipKyjrenzz. 3xo ycyrytSjweTCH HenoJiHHM yaa- 
jieaaeM ramracroS kopke, a b zaecTax y&ajieww ee noBHmaeTCH 
35 onacHOCTt odBajmaaffiw nopos, too TEKae csnsaeT Ka^ecTBO 

H30JWUH2 HJBCTOB. 

KpoMe Toro, Ha yKaaaHHHx y^acTKax ckbrkhhh He y^aeTCfl 
H a gJteaaniHM oCpa30u ueHrpapoBaTL ancnjiy aTana o hhjtd KOJioHHy, 
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ocotieBHO b cjiadociieMeHTiipoBaRHUx nopojiax, ns-3a aaasmBa- 
hhh ueHTpaTopoB b 3Ty nopo;^, ^ro npenOTCTByeT uojjyneKsno 
paBHoaepHoro no TOJimzHe CTeHKH neMeHTHoro KOJima. 

Bae ojghbm HeaocTaTKOM btopo cnocoda kweztck djiorapo- 
5 Bamie nacTH npoayicTHBHoro EaacTa ueuenrflUM pacTBopoM, no- 
CTynanniHM b $mn>TpoByB 30Hy CKB3KHHH HpH neueHTEpoBaRnn KO- 

JIOHEH OdCa^HHX TJ^CS, BCJISflCTBHe BHUaj^eHHH H HaKOIWeHHfl Bpe- 

uesBo aaKTBOpsBassaero uaTepnana b assaefi (^ohhoU) *»ctb ro- 
pusoHTajiiHoro cxBona npn 3 eehbt 6jh>eo2 ero npoTHseHHOCTH n 
10 odpaaoBamiH djoiot b BepxHefl tooth CTBOJia; KOTopue 30do^hh- 

OTCH HBUeHTHHM paCTBOpOM DpH UeiJl e HTHpOBaHHU OdcaflHHX KD- 
JIOHH. 

Handojiee 6msmd no TexHsrcecKofl cymaocrs k 3aflBJiaeMO- 

My HBJIHeTCH CHOCOd saiBHHgBaHafl CTpOHTeJIBCTBa CRBflHHHH C 

15 ropa 3 OHTajn>HHM y^acTKori cTBOJia, npodypeHHHM b bpo^kthbhom 

MaOTe, ( Baker Hngbes, USA "Beker Hugbes technology forum" , 
Com, 6-11 , 1991, c. 

Bicto^annzfi b cedn cnycK b cKBasaHy Ha KDJioHHe odcajiHHX Tpyd 
XBOCTOBZRa c npeaBapmeJiBHO nep^opspoBaEHKM $HJTBTpoM f pasod- 

20 meaae saKOJiosHoro npocTpaHCTBa b 30 He npojyicrHBHoro mxacTa 
ot BH Pejxe saauDC is BGpeuesaxmnzcH c hum Henpo^yKTH bhedc dj&ctob 
EapysHHMH naKepauH h uene ETHpoBaHHe kojiohhu odcajx^ux Tpyd 
BHme XBOCTOBHKa C $2JH»TpOM C B0M0QLS3 neweHTHpoBO^iHOfl My$TH. 
Ochobhhm se^ocTaTKOM 3Toro cnocoda HBJKercH to, hto c 

25 noMomwo naxcepoB n aeiaeHTHpoBaHZH HajmaicepHoro icojitqeBoro 
npocTpaflCTBa He odecne^mBaeTca Haaeraoe pasodmenze 3aicojioH- 
Horo npocTpancTsa b 3 one npoEyKTEBHoro nnacra ot Bmnajiesa- 
mnx h nepeHesaranmccH c nm h en p 0 jqtktbbhhx djihctob, ocodeH- 

HO B BSpeXOJlHHX 30EaX CTBOJia CKBSgHH C BBpTHKaJIiHOrO Ha 

30 ropH30HTan£Hoe EanpaBJieaiie , BCJieacTBHe aenojiHoro 3aMemeraH 
(JypoBoro paoTBopa ueueeTBUM. 

KpoMe Toro, naKepn ra-sa uajiofl jpmra He moiyt EaneHHo 
nepeKpHBaTL KaBepHosHtte 30m, iconia roc jmHellme pasMepn 
npeBHmaDT jxzEe&Hue pa3MepH noBepraocTH jTLiOTHeaaa saicepa* 

35 3to ycyryctoeTCH b cfteamHax, bckphbehx cJiadociieMeHTHpoBaH- 
HHe nopojm, rae ZMew mecTO odBajM nopojm, ocodeHHO, nocae 
npowHBRH CKBasHHH h y^eHiiH c ee cTeROK KOJiK^aTamaoKHoQ 

KOpKB. 
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B ocHOsy HacTDHiaero B30dpeTeHHK nojiosefia 3a^ana co- 
3jiaHsa cnocoda 3aKaHHEBaaHH CTpoBTe.n>cTBa cKBarafl, kotophS 
o(3ecne ,t iHBaji <5h HajiesHoe pa3otimeHse npojcrKTEBHoro miacTa 
dt BumeJieEamnx z npHMHRannuoc k HeMy HenpoayKTiiBHHx jheictkob 
5 npn HaJiHB b hex 30H ocjiosb6HI1h dypeHzn jnodoro scua 2 npo- 

THKeHHOCTH. 

PaCKpHTHe H306peTeHHfl 

UocTaBJieHHaH 3asa*aa flocTEraeTca Tew, hto b cnocode 
sajcaOTHBaHEA cTponTejrbCTBa CKBasHHU, EKjaraacnteM b cedji bckph- 
10 TBe npoayfCTBBHoro njjacia, cnycK e yoTanoBKy b cKBarane xo- 
jiohhh odcajiHUx Tpj6 e XBocTOBSKa c eaiiTpoM c odecneneHEew 
ex repweTOTHoro coeaEHeHEH ue^ny codoil^H pasodmeHBe Henpo- 

JQTKTEBHHX y^aCTKOB OT Dp OJCTKTEBHHX 9 COrJBCHO B30dpeT6HEE) f 
CDyCK B CKBaSHHy KOJIOHHH OdcajIHHX Tpy(5 H XBOCTOBSKa C ftMBT- 

15 pom ocymecTBiMDT paaneJTBHO, a hx repfcieTiRHoe coejuzraeaKe 

OCymeCTBJUIKJT B CKBaSHH6 f Op& 3TQM DO MeHBffieU Mepe DgHy E3 

Tpyd XBOCTOBHKa nepea ero cnycicow b cKBaaB^y npo^orapyroT c 
oc5pa30BaHEeM no MeHLinefl wepe asyx npoaojn>HHX rogp h iiheehe- 
pE^ecEEX kohuob c peaBdaiAH, a noone cnycna XBOCTOBHKa b 
20 CKBaSHHy npogEJiBHyB Tpydy pacnniproT jyia ycTaHOBKH xboctobe- 
b cKBasnae h pa306meflM HeppogyKinsHig DJiacTOB ot npo- 

JQTKTEBHHX* 

npe^JeraeMoe E3o6pe?eHBe no3BOJiaeT 3a ctot ECKJEneHBH 
npHMeHCHEA jpm yc?aHOBKfl xboctobekdb 0 CEjn>TpauE kohctpjk- 

25 TEBHO - CJIOXHHX pa3Xe^EHET6JXefi E DOJCB6CHZCC yCTpoSCTB, a 

Taicse naicepoB jum, pasodmeHEH nmcTOB ynpocTETt 3TE padoTn 
e odecne^ETL tiojiee HaaexHoe pa3o6meHEe HenponyKTEBHiix ana- 
ctob ot 0 po jqtkthbh oro miacTa, a TaKEe nepeKpHTHe 30H ocjiok- 
HeHEH (Kasepa, odBaJiOB nopojm, miacTOB c aHo?*ajn>Ho bhcokem 
30 BHyTpnnxacTOEHH aaBJieHEeu, b oao-ra 3 o-np onBJie hi t£ e ^pyrnx) 

JIDdoS npOTHXeHHOCTE. Hps 3T0M HaEdQJT^TTlEft 306CKT flOCTHTaeTCH 
B KaKJtOHHHX CKBSKHHaX E B CKBa3EH&X C P0p23 OHTaJIiHHW y^aCT- 

kom ctbojxb f a TaKse b Tex cjiyiaax, Konia nporaseHHOCTB 
yKa3aHHHX mracTOB 2 30H He no3BOJMeT nepeKpHBaT* ex nanepa- 
35 me, a ueiaeHTBpoBaHBe He oCecneHEBaeT aa^esHoro pa30dmeHEH. 

Kpoise roro, ycTaflOBKa xBocTOBEJca c ftBJttTpoa c eomoiubd 
npoinuttHux Tpyd no cpaBHeHED c BSBecTHHu cnocodoti, corjiac- 
■ ho KoropoMy 3Ta onepanEH 0 cyme cTBJi&e tch nyreu neweHTnpoBa- 
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BZR XBOCTOBJlKa, D03BOJWeT CHH3HTL paCXOJI UeMeHTa. COKpSTHTL 

EpsuH Ha ycTaHOBKy, TaK k£k oraaaaeT HeotixojrnuocTi b oeh- 
jiannE 3BTBepaeBaEM neMeHraoro pacTBopa z ncnoJiBsoBamiH 
jum 3Toro ciiemaajn»HHX tfp&nan pado^nx. 
5 3 oxhom H3 BapzaHTOB BHnojuieKZH E3odpeyeHHE nocJie 

3CKPUTHH DpO^yKTHBHOrO DJiaCTa B CKBSEHHy cnycKasT XBDCTD- 

bek c cnjcbTpoM £ y c Ta H^BJiHBaDT ero b upoxyKT2BH0:4 MacTe 
uyrew npsraaTJiH no aeEbmeS Mepe oehoH npocmn>Hoil TpydH nps 
ee pacmHpemn k cteHRe CKBaKBBH, a 3aTew b cKBasany cuycKa- 
10 dt KOJioHHy odcaaHHX Tpyd, hehhhS Konen KOTopofl repueTHHHo 

COeOTHHDT C BepXHEM KDBQQM XBOCTOBHKa. 

IIpejuiaraeMHfl BapnaHT BmojiHeitaH X306pe?enzn no3BOUHer 
ycTanaBJiHBaTi xbdctobbk b HeodcaseHHou cTBOjae cxbskhkh, &na- 
ro#apff newy o<Jeone*iHBae?ra HaaesHoe pa306memie npoayKTHBHo- 
15 ro njiacTa ot mmezemmx HenpogyKTHBHKX bjectob, npe^oTBpa- 
maeTCH cyneflHe jiaaMerpa cKBaso&HH h cHEsaeTOH pacxoa o6caji- 
hhx Tpytf. 

B flpyrow BapzaHTe buoojihchhh roodpeTeHna b Hamrce b 
cKBaEHHy cnycKaDT ao npojyKTHBHoro miacTa a ycTaHaBJiHBaBT 
20 xoJiOHay odcagHHX ipyd, a saTeM nocjie bckphthh npojtyKTHBHoro 
xuaacTa b Hero nepea 9iy KOJioHHy cnycKaDT xboctobek c grajn>T- 
poM e Bpz pacnmpemm npo$HJDbHoft Tpydu y cto Ha rjthtwto ero b 

CKBaKZHe, DpH 3 TOM ^p0$HJ^»^y© Tpydy UpilZHMaDT K CT6HKG HHm- 

Hero KOHrca kojiohhh odcajiHHX xpyd, oGecneraBaa ee repMeTin- 
25 Hoe coejxHHeHHe c xboctobzkom. 

Taicofl BapnaHT BUHoxHeHna B03B0JKeT hcbo ju>3 OBaTB nando- 
jiee npocToflt bhtojihhS h HaaeraHft cnocod ycTaaoBKH xboctobh- 
kob c $HJE>TpaMH c homoiubb npo^onsHHX Tpy6 b Tex cjiynaax, 
Korjaa b npouecce dypeHHH cKBaraHH BCTpe^auTCH iwiacTU c aHo- 

30 MaJILHO BHCOXHM BHy TpHD JB CTOBHM HHBHeHHeM, KOTOpae O0LPIHO 

oepeKpHBacr npoueKyTOTOHMJa kdjiohkhmd odcaoHHX Tpyd 
KOJtoHHauH - "us Ty^ncsun" • 

KpaTKoe ODBcaHse ^epTesefi 
JUpyrne neoiH z npemymecTBa HacToainero H3o6peTeHHfl ctb- 
35 Byr bohhthh H3 cjie^yraiero seTa&BHoro onucaHHH npaiaepoB ero 
BHUOJiHeEHfl b spsuiaraeuux ^epiesefl, Ha Koropux: 

©nr. I HsoflpaaaeT KOfdBJieKT o(5opyflOBaHHH kob cnycKa n 
yCTaKOBKK XBOCTOBHKa C &3JI&TP0M B cHBasHHe; 
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fcnr.2 - ceneHEe IhTI he cur. I; 

OUT. 3-4 - yCT&HOBx^ XBOCTOBHHa C QEJIiTpOM B CKBaSUKe; 

get. 5-5 - BapnaHT ycTaHOBKa XBDCTOBmca c coejiltpom b 

CKBaKHHe. 

5 JSy g rngfi BapnaHT ocymecTBjreaafl a30dpeTeHHH 

Cnocod 3aKaH T nm^Hng CTpoHTeJH>CTBa cxBasHHH 3ammqaeT- 
ch b pa3jxeju>H0M cnycKe b cjcBasHHy n repaeTBrooM coeasHeHHE 
BHyrpa ee kojiokhh oticajXHHX rpy<J b XBOCToazica c ©zjibtdom. 
Ho weHHEefl Mepe ojiay E3 Tpyd mocroBJUca nepea cuycKOM b 
10 cKsasHHy npoioBpycT c 0<Jpa30BaHHeM no Meminefl uepe jxsyx 
npo£0£2>HHx ro$p a mmggjqawecggx kohiiob c p&shCaim. Dpo- 
jqtkthbhhB DJiacT 3aTeM BCKDHBa&T, cnycKaDT b Hero xboctobek 
c QDEJiLTpoM, nocjie ^ero npogrcjn>Hyp xpydy pacmEpHxrr juh 
ycTEHOBKn xboc?obhk& b cKBasEHe 2 pasodmeHH* HeUpOJtyKTHB- 

15 HHX DJ&aCTOB OT npOJjyKTBBHHX. 

B COOTBeTCTBHH C OffHHM B3 BapHBHTOB BHUOJIH6EZH CD DC 0 6a 

nocjie BCKpHTEH npoayKTHBHoro nJKicTa b CKBaKZHy cnycicaBT 
xboctobek c fflzjiiTpoM £i yciaHaBJiBBaioT ero B npojjyKTBBHOM 
miacTe nyreM npmaTHH no MeHtmeJl Mepe oaaofi npocmjiLHoft rpy- 

20 du npa ee pacnmpemin k cTeHKe ckbhsheh* 3areM b cKBasray 

cnycicaBT KoaoHHy odcaaHHX TpytJ, hhshhH KOHen KOTopoft repje- 
totho coemmHE)? c BepxHEM kohhom XBOCTOBiuca. 

3 cooTBeTCTBJsn c ^pynsM BapnaH70M HfnojiHeHBg H30(5pe~ 
T6HE& BHa^cuie b cKBasaHy #o npcuiyKTUBHoro iwacTa cnycKaET 

25 h ycTaEaBJimaroT KOJiOHHy odcannux Tpy6, 3aTew nocjie bckdhthh 
npoxyKTHSHoro ruiacTa b Hero rape3 3Ty KOJiOHHy cnycKaOT xboc- 
tobek c ©EJCBTpou 2 npH pacompeHEH npodbBjn>HD0 TpyCn yoTaaaB- 
jEHBaror ero b cKBasHHe. Dpogzji&HyD Tpydy npa btom npHEHMaDT 
k cTeHKe HHEHero KOHoa kojiohhh ocJcajiHHX Tpyd, o6ecne^HBaH 

30 ee repjeTHTOoe coeaaHeme c xboctobhkcm. 

CnocoO ocymecTBUHOT c bouoqh) ycTpoficTBa, Bimmaimero 

B CetiH KOJiOHHy (JypMBHHX Tpy<5 I ($HT.l) f KOJiOHHy oCcajiHHX 
Tpyd 2 (oht*3), xboctobek 3 c n epo opup 0B3 HHHM EBJEbTpOM 4, 
coeOTHHeMHfi c KOJioHHoii (3ypzjo>HHX Tpyd I c dc^oiuhd nepexojiEH- 
35 kh 5 h nepeBOAHEKa 6. Hepexo^HEK 5 (BJieweHT, coejmwsmsA 
TpytJH c pasHHMB EHaweTpaMH) EMeeT nepeuOTKy b Base cejpa 7 
e mpoBoro oanaHa 8 (cht.3), pa3jaejiHK3iqyH) bohocth xboctobh- 
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KB 3 C CH^bTpOM 4 E KOJttOHHH OCcaEHHX Tpyd 2. IfepeBOJIHHK 6 

(cur. I) cHadseH KJianaEOM 9, nepeKpHBaxsuaj KaHajn 10, cod6- 

WKW& O0JI0CTL KOJIOHHH djpREBHHX Tpyd I CO CKBaSHHOtf II E 

cjiyramtfj juih 3anojiHeHGA do^octh kojiohhh dypmiLHHX Tpytf I 
5 cKBasnflflofi ehbkoctbh) DpE cnycxe Kw^noHeHTOB ycTpoiicTBa B 
cKBasHHy II • no tieittmett Mepe OOTa H3 Tpyd 12 xboct OBHxa 3 
3HnojiH9Ha npo&LUBHol! c no weHBmefi Mepe otvmh npojsojttHHUB 
ro$pauH 13 (anr.2) , pacnojiozeBHzaai CBMMeTpinHO oTHocirre^b- 

HO neHTpaJEBHOa OCH TpjTdU 12, H WXXBXpZHeCBWZ KOHIiaMH c 

10 j)B3h6am (hs ©et.I He noKasara). Tocpi 13 hpo$mbhhx Tpyd 
12 3ano^HeHH repMeTH3zpyiniefl nacTofl 14. Ha xomie cmn>Tpa 4 
ycTaaoaaeH aeHTpaiop 15, ofiecne^mBannDfi neHTpEpoBaHEe $hjilt- 

pa 4 OTHOCZTeJELHO CTeHKH CKBHHHHU II. 

B cjqpiae npoxoKnemfl cKBasnHH II qeps3 HenpoHyxTH BHue 
15 jnacTKH b ee ropH30HTaj[LHofi ^acTH ejih'ptoom c steme jroacT- 
jcawH Kan D0Ka3aH0 Ha gtnr.1,3,4, nepgpopaimoHEHe OTBepcTHH 16 
$xun>Tpa 4 3aKpHBaOT aaivjyiiiKaMH 17 H3 xmmecKZ pa3pymaeMO- 
ro mtepzajia, Hanpmep, uarH3H. npogsun>Hue Tpydn 12 pacno- 
Jiara»T Ha cooTBeTCTByEanmx yracTfcax XBocTOBZKa 3 c ©hjibtpom 4 
20 jurc pa30dmeHM dpo^vkthbhoS qacra npoayKTZBHoro n;iacTa 18 

OT HeDpOTOTKTHBHOfl t a TaKE6 OT COBOTReHJfl XBOCT OBHKa 3 C 

KOJIOHHOS odcanHHx Tpyd 2* 

B ycTpoflcTBo bxoott Taiase pasBajmeBarejrs 19 (6ht*5), 
gcno3B3yem*S w BHnpaBfleHEH rocfcp 13 npoqnHJEBHHX Tpyd 12 
25 BOCJie ex pacnmpeHE*. 

Cnocod ooymecTBTODT cjiBvjmw odpaaoM. B npouecce dy- 

peHGH CKBaSHHH II (cOHT.l), Depejl BCKpUTHeM npOJQTKTHBHOrO 

njiacTa 18, H3BecTHHMH npaeMaMH • H30jn:pyz)T Bee He c o&ms cTEMHe 
do ycjiOBimi dypeHHH njracTH, pacnojioseHHHe BHme npojsyKTHB- 
30 Horo 18, a nocne bckduteh nocJieaHero h hdquhbich cTBOJia 
cicBasEHH II b Hee cnycKa©T Ha kojiohhg dypmiLHux Tpyd I 

XBOCTOBEK 3 C CpeABapHTe^LHO nep^OpEpOBaHHUM feEJEBipOM 4, 

coeOTHeaHHS c kojiohho2 dypmrbBnx Tpyd I c homoiiild nepexoa- 
hekh 5, npocD2jrt>HHX Tpyd 12 h nepeBOAHXiKa 6. Ilep&opauEOHHHe 
35 OTBepcTHH 16 qpmiBTpa 4 33jcphth 3arjryHEauE 17. 

BOCJie SOCTESeHEH ?E£LTpOL' 4 SadOH CKBaSEHH II 3 DOJIO- 
CM np05HJILHHX Tpyd 12 SaKa^IKOS DDOUHBOTOOS S3EK0CTH 00- 

soaiJT jasjieme, HeodxoaHMoe xjir BHnpaBaeHafl nposo;n>HHX 
roop 13 h npEsaTHH CTenoK Tpyd 12 k cTeHKe CKBasgHH II 
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(g>Hi\3), ofiecneHHBan coBwecTHO c repMeTB3Bpynnie3 nacToii 14 
rep.se TBTOya issojawm HenpoayKTHBHHX yhsctkob DpojnyKTBBHoro 
naacTa 18. 

3aTeM kojiohhv (JypaziHHx Tpyd I (?nr.I) mecTe c nepe- 

5 BOJCHHKOM 6 OT BepXHEX DpO&OBHHX Tpy6 12 II BOfl- 

HHMaDT B3 CKBSKHEH II, UpHCOejUIHHDT K ES3 pa3 Ba.TOie 3aT e JIB 

19 (£ht.5) b CHOBa cnycEasT b cKBasaHy II so Bxosa b Bepx- 
hee) ^acTB npo$MLHHX Tpy<5 12 ($bt.3). Bpamaa KOJioHEy dypuzi- 
hux Tpy<5 I BuecTe c pas Bamne BaTejieM 19 , BpoB3BOsar okoots- 
10 TeJiBHoe BHupaBJtB he e poop 13 h miDTHoe npnaaTEe CTeEOK npo- 

4HJ0BHHX TpytJ 12 K CT6HK3M CKBEHHHH I. IIpH 3TQM repjeTB3HpyK>- 

zqafi nacTa 14 ($bt.2) odecae^EBaeT BaaesEyB) repweTHsamro 
aaTpytfHoro npocTpaBCTBa ckbhcthh II* 

Jfcjiee KOnoHHy dypHx&HHX Tpy6 I c pa3aajimeBaTejieM 19 
15 (oht.5) nojXHHMaET S3 cKBaamra II h cnycicasT b nee kojiohh7 
odcasHHX TpyG 2 (q>bt.3) so Bxosa ee HBHHero KOHua bhjttpl 
Bepxmx npoqpoiflHX Tpyd 12 c odpa3 QBaHzew 3asopa 20 wesory 

3TBM KOHUOM, CeSEOM 7 B CTeHKaMB BepXHBX npOBBJIBHHX Tpy(5 12. 

3aseu b CKBazBHy II ctipacHBaPT mapoBofl jmanaB 6, KDTopuft 
20 casBTca b oejwro 7, pa30<5maa BHyTpeHHBe bojioctb XBOCTOBBKa 3 
h oficanHoii kojioheh 2. npoH3Bojurr 3aKaHKy qeweHTfloro pactBO- 
pa **epes kojxohb3T odcasHHX Tpytf 2, nocjie *iero onycKaBT ee 
HBgHHfl KOHeu so ynopa b cyxeane b nepexosHEKe 5 ($et.4) , 
H 9 D0CJce 3asBeps6BaRBK ueMBHTHoro paci'Bopa, pasdypmauT oc5— 
25 pasoBaBmyxjca BayTpB icosoehh odcasmx ipyfi 2 neweHTHyD npotf- 
Ky (He noKa3afia) 9 mapoBOfi KJianaH 8 b ceiwo 7. 

B cjtpsae ycTaHOBKB b ffsuiMpe 4 BpeweHmx 3arJiymeK 17 
Caasr.I) nocjaesHBe pa3pymaBT aaxa^iKoli b Hero pacieTHoii nop- 
rmn khcjioth ($et.4). 3a?eM npoB3BOSHT ocBoeHBe ckbsszhh II. 
30 B Tex oaynaHX, Korsa nposyKTHBHHa imacT 18 BCKpraaDT 

nocjtre cuycKa kosohhh oOcasmnc Tpyd 2 (Hanpmep, npoMesyro^- 
boS bjib 3KcmiyaTaii20Hfloft) , to xboctobhk 3 ycTanaBJiKBaDT 
uyreM npnacaTBH cTeaoK BepxHHx npotnjiBHHX Tpyd 12 k sayT- 

peHBBM CT6HKQM HBSEGrO KOHna KOJIOHHH odcaSHHX Tpyfi 2(tCT.6) . 

35 Jura 3Toro c jneTOM Beca XBocTOBBKa 3 b canBTpa 4 pac^e?— 
hhm nyreu onpesesaroT HeocJxosBMyiD jyiHHy sepxHax npognuiBHux 
Tpyd 12 9 C BCMOHtBB KOTOpHX 6jjxj? kx ycTaEaBJiBBaTB. Ha KOHne 
wanBTpa 4 KpeBHT dainuaK 21 (cdht.5) c cejuioM 22 doe napoBOii 
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KJiaiiaH 23 s orpaEsrcarejieM 24, npsjxOTBpamaBmnu nepewemeHne 
KjianaHa 23 b oOpaTHOM HanpaaJieHEE. EHTepsan kojiohhh otfcaja- 
hhx Tpy(3 2, 3 kotodom aOJishh ycTaHSjBJiHBaTB npocamiBHHe Tpy- 
<Sh 12, KainjdpyOT pacmnpnTeJieM (Ha est. He noKa3afi) • 3a?eM 
5 k KOJioHHe (JypiuiLHHX Tpyd I DpscoejyiHHDT pa3Ba ji BueBaTejiL 
18 1 coe^zHeHHHJi c ammaapH^ecKoa tocthd 25 Bepxneii npoga^- 
HOii TpyfiH 12 xBocTOBUKa 3 c domoiubd JieBofl peseta 26, cnyc- 

KEDT CKOMDOHOBaHHHfi TaKZM 0dpa30?J EHCTpyMeHT B CKBaHUHJ II 

(qmr.5) h npoMHBamr ee f nooa.e Hero cdpacHBaircr napoBoii mia- 
10 naH 23, nepeKDHBaa npa stom oTBepcrae b cejyie 22, n 3ajca*i- 

KOfi nDOMHBOHHOa EHJUCOCTH B DOJIOCTH XBOCTOBHKB 3 H CgMfcTpa 4 

co3^aOT b hex saaneHBe, HeoflxoflHMoe oth onpeccoBm BceS 
komeqhobkh, noa jiefiCTBHeM KOToporo ojmoBperae hho BHnpaBJHOT— 
M ro$pu 13 Bcex npogoBHUX Tpyfi 12, Koiopue taum bkjootohh 
15 b KO&moBOBKy odopy^oBaHHH. 3 pesyaMate 3Toro cTeHm Bepx- 

HHX npOQHJIiHHX Tpytf 12 DJtOTHO npB2HMaDTCH K CTe BKQ HHEHerO 

KOHUa kojiohhh oticaAHKX TpycJ 2 (our* 6). 

3 cJiyHae BRmnensa b komd&hdbrjt npograjEBHHX rpj6 12 juw 
pa3o(3meHj!H HenpojQrKTHBHHX DJiacTOB (per. 3) ejih BanoJineHZH 
20 Bcero ciMBTpa 4 H3 npogaJttHHX Tpytf 12, kek DOKasano Ha oe- 

lypaX 5 H 6, TO CTeHKH 3OTX Tpy<5 12 TaKEe DJIOTHO dphshmsudt- 
Cfl K CT6HK6 CKBaKHHH II* 

Harass HHeM h nooajttKofl HHCTpyMeHra npoBepHDT ycToitaz- 
boctb ycTaHOBKH XBOCTOBHica 3 c ©HJiLTpoM 4 Ha oceBoe CMeme- 

25 rae. 3areM BpameHseM kojiohhh dypoMHX Tp7$ I c pasBanme- 
BaTeJieM 19 BnpaBO bhbhhhhbsdt nocJiejiRHfl as rumnHjpHHecKoro 
KOHiia 25 BepxHea npocpoiHofi TpydH 12. OsHOBpew eHH o HHEHHe 
sajimymiHe ojieMOHTU 27 pasBajoneBaTejui 13, noaHHMancB BBepx, 
pa3BamxoBHBas)T peaitfy 26 uaraHj«)OTecKoro KOHoa 25, ysejm- 

30 r&ssjt ero BHyrpeaHnS jmaMOTp. 3a?ew HHCTpyweHT noaajor bhh3 
c onHOBpeMeHHofl npoMUBKoa h spameraeM ero BnpaBO, b pesyji*- 
TaTe qero npoaoxojoiT ;$aJH>He3mee pa3 BanmoBHBaHne wvm&p*- 

TOCCTX KOHUOB 25 H BOpXHUX np0$HJH»HHX Tpptf * 2 HH3HIMI! BaJIB- 
j^yOTflMH MeMeHTaMH 27 11 BepXHHMH 28, HMemHMH 60JDJBS& ra- 

35 mbtp, ^ew HBSHBC 

HO OKOHTOHHH pa3 BaJIHXOBHBaHHH DpOQHJIBHHX TpyO U. IK 

aiecTe c KOnoHHoft ofioa,TTHHX rrpyd 2 onpeccoBmaOT Ha rep^e- 
tothoctb cosjiaHneM b hzx j»BJieHJiH. DpH oTcyTCTBHH repMMin- 
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hocth pasBajimoBmaHge hdbtophdt. 

3 onyranx BKJmeanH b KOMOOHOBKy xboctobhke 3 xuiu 

fjurbTpa 4 ^onoaiHHTeJEbflHX npo^zjibsax Tpyd 12 ($nr.3) ejih 

BHDOJiHeHHH Bcero fHJCbTpa 4 B3 npo$HJEbHHX Tpyd 12 (±sr.5,6) , 
5 nepoopaiiHOHHue otbbdcteh 16 3aKpHBa©r zeLTxymzaiM 17 H3 

xs&mecKB paspymaeworo tdHTepoana, ROTopue nocjie 3aBepmema 

patio? no ycraHOBKe xsocTOBEKa 3 c deebtpom 4 paspymam 3a- 

Kawoa cooTBeTCTByimero XHMpeareHTa. 

npDMHmgeHEag opEMeHmiocTL 
10 IlpeamraeMHfi cnocod nosBOJwer hhjioeho pa3o<5iaaT2> npo- 

jjjkhkehhSL mzacT or BHmejieaammc Henpo^yKTBBHHX miacTOB, a 

Taicxe 0T npHMHKaKdHX K R6MJ 2 UepeMeEaHJIUHXCfl C HUM jqpyrHX 
H e Dp 0 JjyKTHBHHX y^tCTKOB CKBaSHHH 663 UeU8HTHpOBaHJJfl $HJE>T- 
pa-XBOCTOBEKa. IIpH 3T0M ynpOEiaeTCH TeXHOJIOrHH yCTaHOBKH 
15 X3OCT0BHK0B C SEZLBTpaMH H CRJIEaETCH 33TpaTH 3a CTOT HCM» 

tohhh KOHCTpyKTHBHD-cjiosHHX pa3seaaHZTeiieS h noaBecmix 
ycTpoflcTB, npHMeHfleuHX npn ycTaHOBtte xboctobhkob, a Tanse 
neweHTzpoBamaH ex, KOTopowy conyrcTByBT aBapnu 2 saTpara 
BpeweHB sa OKjma&ae 3aTBepE6BaHHH neMeHTHoro pacTBopa. 
20 KpoMe Toro, npeflflaraeamfl cnocod no3BOJiaeT pacnmpnTB 

oGjectb ero npEMeHeHra, TaK khk oh hoebt <Jhtb Hcnojn»30BaH 

KBK B OdcaseHHOM, TOK H B He0<JcaseHH0M CTBOJie CRBaSZHH, He- 

3aBBCHM0 ot mjimm 3 oh norjiomeHiw npotimo^Hofl SQSROCTJS, 
BOflonpoflBJieaafi, h npajcTHTOCKH den cyme CTB6 hhopo yueEKzeBZK 
25 jUJaweTpa ckbbkhhk* 
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50R3MIA H30EPETEHHH 

1. Cnocod 3aKatniiBaHMfl cipoHTejttCTBa cKsaKZHH, bkjo- 
qaKxnaa 3 ceda BCKpnTne npojorKTBBHoro nJiacTa (18), cnycK h 
ycTaHOBKy b CKBaaaHe (II) hojiohhh odcajraax Tpyd (2) a xbo- 

5 cxoBHKa (3) c imiLTpoM (4) c odecneTOHaew ex repMewraHoro 
coejmHeHDa uesjor codoii, a pasodmeaae HenpojiyKTBBHHX ynacT- 

KOB OT DDOayKTHBHHX, 0 T J 2 1 a D 11 B 8 C « TeU, 1T0 

cuycK b cKBaszHy (II) kojiohhh odcaaaHx Tpyd (2) a xboctobe- 
Ka (3) c fmaTpoM (4) ocymecTBrasr pa3aejn>ao, a ax repwe- 

10 Tiraoe coeaaaeHae ocyme ct bjihet b cKBasaae (II), opa"3T0M 
no MeHMielt Mepe ow as Tpyd (12) XBOOTOBHKa (3) nepea ero 
cnycKOM b cKBasHsy (II) npopumpyioT c odpaBOBameM no MeH*- 
mea Mepe ffsyx npoaojiiHHX rofcp (13) a mumHapireecKHX koh- 
Uob (25) c pe3BdaMB (26), a nociie cnycica XBOCTOBBKa (3) b 

15 cKBaHBHy (II) npofcuaayB TpyOy (12) pacanapawr juw ycTaaoB- 
ita xBOCTOBaaa (3) b CKBasaae (II) a pasodneaaa HenpoffyKTHB- 

HHX DJiaCTOB OT DpOHyKTHBHHX. 

2. CD0C06 DO D.I, OIJIHUBllHilCa TeM, TOO 

nocjie bckphthh npojiyKTaBHoro noiacTa (18) b cKBasHHy (II) 
20 onycKaDT xboctobhk (3) c ?hju>tpom (4) a ycTaffiuumBaOT ero 
b DpoayKiaBHOM nJiacTe (18) nyreu npaaaTafi no MeaBme2 Mepe 
oaaofi npoecsuaHOfi TpydH (12) npH ee pacnrapeBHii k creaKe 
cRsasBHU (II) , a saieM b cKBaaaHy (II) cnycKaiDT KoaoHay oo- 
caiHHx Tpyd (2), msBBl Koaeu Koiopac repjaeTOTHO coeaaaaDT 

25 C BepXHBM KOHQOM XB0CT0BBK8 (3). 

3. Cnocod no n.I, oTJta^aaiaBiicH tcm, too 
BHa^ajie b CKBaaaHy (II) cnycaaDT so nposyKiaBaoro raacTa 
(18) a ycTaaaBnaBaiDT KoaoHHy odcaaaax Tpyd (2) , a saTeu noc 
ae bckdhtbh nponyKTBBBoro nJiacTa (18) b aero *epe3 3Ty 

30 Koaoaav coycKaro xboctobhk (3) c eanBTpoM (4) a dob pacinB- 
peaaa ddoo!HJ*bob TpydH (12) ycTaaawmBaBT ero b cKBasH- 
ae (II)", npa stom Dpopuaayp Tpydy (12) npaaaMamp a cTetuce 
Hasaero Koana kojiobbh odcaaaux Tpyd (2), odecneiasaa ee 
repaeTaaaoe coejDJHeaae c xboctobbjcom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Corn, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 



WO 95/03476 



PCT/RU93/00173 

-5- 



The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed offby blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed offby blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 1 8. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 1 1 , expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 2 1 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1 , the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed ofT by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
mom producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (1 2) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
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